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passing through the melted steel and slag, and returning through the other rod. The three-phase Heroult furnace, Fig. 94, is also an example, as the hearth is not an electrode, and as the electric current passes through two arcs in series.
It will be clear, from what has been said, that the direct-heating-arc furnaces form two distinct classes which are fundamentally different from a structural and electrical point of view. These may be termed (A] the single-arc or electrode-hearth class (Fig. n), and (5) the double-arc class (Fig. 12). It would be impossible to place three or four arcs in series in a direct-heating-arc furnace unless it were provided with two hearths, electrically separate from each other.
Furnaces of this class are rather less convenient for scientific investigations than the independent- arc furnace; because -the temperature is less easy to regulate, the arc is more difficult to control (when the charge consists of cold metal), and the carbon of the electrodes is apt to affect the chemical composition of the charge. On the other hand, the heat is transmitted more directly, thus obtaining a greater economy, and only one movable electrode is needed for each arc.
RESISTANCE FURNACES
-produced by the passage of the electrical current through some solid pr liquid resistor. They may^be ofivideflL* inttTfwcT '"main classes, in one of which a special resistor is provided flBd£WBW"5ffier the charge-ifeelf • constitutes the:^esisi©r^ The
&V0W*! »*
second class may be subdivided into two; in one of these the current is .jS&&d;^^|^^Stlhe ..charge, wEIIeln'ffie'offier it also produces
rjtn* -
electrolysis oMheJjused contents jgrfjthe furnace.   These will be treateS, for convenience, as three independenFcTa^seT^'"'^'"*™'"1™""
The resistor is a solid, and is imbedded in the walls of the furnace, or in the charge itself.
(i) Fuxnacesj^^
furnifce sn^wninF^r 13 may be taken as an example; it consists of a tube T, often of porcelain, a spiral of platinum wire, andoa heat-retaining envelope or covering. An electric current passes through the wire and heats it to any desired temperature below its melting-point, 1,755° C., or 3,200° F., and ultimately the tube andthe heating may becfirect, as in Siemens' the metal to Be m^^rf^rms one pole of the arc; or indirect, pendelil^e^rodesajeCTnpTcyed, and in which the heat is transmitted from tne arc to the ^^^^][T^]^^ii^^^SSX^^^~'~~' In resistance furnaces the charge to be healfid..mliyits.elLconsti-
